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VARIABLE DENSITY FILTER FOR 
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ABSTRACT : PURPOSE: To vary the quantity of light through a photographic optical system which 
handles infrared rays continuously over a wide range by forming a thin film of antimony 
which is equal in thickness radially from the center and varies in thickness in its 
circumferential direction on a germanium substrate. 

CONSTITUTION: The thin film 1d of antimony(Sb) Is fonned on the germanium(Ge) 
substrate 1a by vapor deposition and a reflection preventive film 1c is further formed on 
zinc sulfide(ZnS) thereupon. Then the thickness of the Sb thin film Id is uniform in the 
radial directions of filters 1 and 2 and vary continuously in the circumferential directions. 
Consequently, the density of the filters to infrared rays can be varied over a wide range by 
varying the thickness of the Sb thin film Id formed on the Ge substrate 1 a. 

COPYRIGHT: (C)1991.JPO&Japio 


BNSOOCID: <JP_40300651 1A_AJ_> 


/J' 



•i 


@^^4trF^^ (A) ¥3-6511 

8306-2H 
7448-2H 
8007-2H 


@*!F IS ¥1-141107 

@ih n ¥ 1 (1989) 6.^5 8 

®m m ^ m )\\ 7t m^,«i5(aiiiE©:^#iT@6»3^ tt^^a:-^^:^?^ 

Oft ^ A #31± feB IE¥ 


©Intel.' 

G 02 B 26/02 
5/20 

G 03 B 11/00 


mm* 

37 •< /l'^C43V>T, 


7 

-^ ;!/ if 











(3) Sir 


1 


7 ■( 


if 


V 13 




£ 


^ s 


f 

J: 


c » 

X * n fc c t * 

« 

m 1 1 


8? 

£» 

^« 

I 




7 














1 


7 V 




. «J 


J: 


« 

at 




n 



iMik^m omm 


[SI C 


c 

ES 

* n 





- K 0 la □ 


k ^ Ift 



IB c 

. E 




at ^ 

3^ 0 jt <A C ^ u 

T 

S OS C 


A 

* n 

fc z 


<: 


m k 

-r 13 IS a 

1 

£ no 


91. 


^ a 


S 

7 

-t ^ 


3 

. 



19 








c &^ 

Jb 




1 






* «^ 






Ml 



3f 0 i ^ C i5t 

18 


» 






T 

jt ft 

4. Bg K -r 5 fc it) 


ffl u> 6 

n 




7 




M T & t) 0 T * 





tt? ] 








# ^ ta 



^ m 

at 



1Z 


T tt 


ffl ^^ 6 

n 


7 ^ 




0 


V^ 4 C t -C 


85 


CIS ^ A* » « 0 J: ^ t -r * af H ] 

A: « * W ft -r 4 J? ^ iU 51- C 4i . 3t a IR ft IK 
»3@t-mt^T*3|3K07 4 it tz ^ tf i mSL 

» 3 a (*) c 5^ * n 7^^^'t4iiii<oiinf* 
IB « 1 2 e 4}- (1 Sjfr J2 . 5* ) a 6 n T * 

0,ilflt*««**6«l^eW»cSl{t(Hl^. Sb 
.U T ^^ nt » ( 4 E 4*" (-9 0' ) ) 4< # « U T 


?fra¥3-6511 (2) 


BS T 4 t AS T- S 

''Z V\ fc iC> , 7 < 


if 

% 

o ift S <D 


% 5 ^ ^ o ;^ 

• 




c: o m . @ ti 




?t. 

A > 9 

O ift ^ V V 

a fig 'fr fit « -t i 



c 

J: 0 3t fi 


4i ^ Ji n 4 A< 


tfi 

ill 


T « it C C D ( 

S^^^K^T- ) 


m 


fc *a ^ t: 

tt * ft if 3ta t 

5 « ?t T * 4 

at 

fi 


^ ;i/ o SI 

fl; * A< /> * < <f 3» 

±. g «R C 


1/ 

T 

tt a 


6 n ^^ t ^^ 


Pol 


A< ft S . 

5 c » ffi 3R o ;t # 

1- IB O « fls 3t 




*4 i/ f 


* a s T * c t 






J: ^ <t «E * 05 ra 




S5 * T '^z 

* n fc fc <o T , ^ 

^ tt * fi ^ « K 




C t^ T 




t 


T' & 4 ^ 


-* * * ffi m -r 

% 


t 


+ 5 *> <D t? * 4 • 






[ i! a ^ M tft T 

fc «t> o ^ a ] 





* 36 ^8 <o ^ a: « 

a 7 >u * ti , 


•0 


6 #a ^ 


*^ P3 ffl ^ |S] c 

li 

at 



1 ^} <o 7 < -fw # -e 

ft -3 T . P3 ffl 




K S! <t <0 


7VA'*2tt(3Bl 7^A'4t. S27^A'^) *< 
7vA'^^OSb^aaid!^^riftiiT4i:i>C itt} t 

L< ttitw*«s bAaap^hoi^a^PiavRffi:;? 

1K2BI(b) (DA. Btt. ^OJi^CEiSiSria/i 
% 1 & r/52 7 ^ A^^ORra^PKOftSECJir* 

9 0* . SbAffiffi4h9 0- 360 - ), *3£^c*stt 
T*iO, 2oo7^^*'Oiaa<ofatt«Hffl4h^ 

-45' » 3(S27'f/UJttte:)?fS]C + 45' ©li?* 
(B3@(e) (Cn7$n«.$a<tll^jfe^£<0j^ 


86 


JNSDCXID: <JP_40300661 1A_I_> 


5,), 20<07-f;Vittt*8?3fi5Ctt90' (4(2: 

(c) <0 $S W <0 IE ffl t 4 6 . 3fe 3? ti « K Ji»< i5 - 
0 ( 0 (0) . (A) CO $fi © tt >t ^ O 7 -f -'I' 






*s ^ 

{ EP *. , 1 e 1 - 4 5 - - 2 2 .5 ' /4 ) *< 3S 

3 

@ ((f) 



n (X K 

3 0(c) O tt ffi J: 9 « at 1/2 A V T' 


< U r> 


c 

*J V^ T 

tt7YA^^olslKftctfcffiur. 2o<o 

7 

^ ;u ^ 


•e 

. 7 


T 

7 > 








V ( s 

b ) 

<omm 

I 

d 



c -t O 

Jb c K <t 5 

ft 

(ZnS)©Si»B5lh 

91 1 

c ( $ 

t @ 

■e 

tt s 

b 



% 

X 1 b 

. 2 

b 


T 



. 5 

b » IS 

O 

? 

tt 7 


;u 

S \ . 2(D4^S;5tsik: 


— V , 



fS] c 


it 



{ 7 Y 

;i/ ^ 

1 

. 2 

O 

T 



B% tB IS 

) 

n 

T t> 





a 13 m 

£ O 

7 

-f A/ 



v> r . Z n s 6 ''z 

S 5 

» f» ih 

91 1 

c 

O i? 



1.2 MO t U . S b ffi 

1 d 

O M 

* 0 


1 . 6 


■ 


7 -f 


iSia 


* ffi 

ft 



% 1^ 

31? * n 

« J: 



s 

b 


ie ^ 

,» ^ 

01 O 

iS 

'A $ 


9 0 


. s 

b f9 Si 

1 d 

o 



m 


T U 

mm\^ 

7 ^ 

1 . 

8 U 

a 

H 



iffl t 

4 • 

SP 


3S 

1 


G e 

s a 1 

a ± 



U 

ft 

S br»6it d089/9^ 

0 — 

1.6 tt 

■ as 

o 15 

IS 



n t 

4 7-4 


O 

ill S 

/r 


?5Ba¥ 3-651 1 (3) 
?«ffiA<XftL/te7Y^i/ir«'f^9a-r*c:t*«*CiF 

tfc, 2o07^>l'^r<0ijia#ai4&C5[lIlcft 
ncVN. «a*a$|A«R^f^>iB^CH20<07-(>Ui' 

JSr»^-r*. 0C^V^Tl?^tO7-f;^^^ (Bl 
7^A'^'i. fli27wA/^t2) tt3S20OtBrffiEi 
C^^tiSJi^cyA'T-^A (Ge) a 

t» O T ft i • 


87 


BNSDOCID: <JP_403006511A_.I_> 


?^ra¥3-6511 (4) 



0 


O.I/i 

0.2m 

0.3;j 

0.4p 

O.Sfi 

0.6ai 

0.7 /i 

0.8 

0.9m 


























9000.00 

31 

75 

46.33 

26.96 

18.74 

13.70 

9.46 

6.19 

4.05 

2 

71 

1.84 

9000.00 

97 

dS 

S5.79 

3S.34 

24.10 

16.75 

11.43 

7.61 

5.01 

3 

31 

2.20 

10000.00 

99 

48 

60.22 

37.37 

24.64 

16.06 

10.22 

6.38 

3.95 

2 

45 

1.52 

11000.00 

U 

38 

6&.&1 

34.37 

21.64 

13.33 

7.36 

4.85 

2.68 

1 

54 

0.89 

nooo.oo 

9S 

92 

52.24 

30.81 

18.40 

10.73 

6.07 

3.34 

1.82 

0 

98 

0.53 

13000.00 

32 

39 

48.88 

27.14 

15.24 

8.39 

4.49 

2.35 

1.21 

0 

62 

0.32 



Q.iti 

I.Qai 


1.2^ 

1.3^ 

1.4*1 

1.5m 

1.6m 

1.7m 

I.Bm 






















8000.00 

1.84 

1.24 

0.83 

0.56 

0.37 

0.25 

0.17 

0.11 

0.08 

0.05 

9000.00 

2.20 

1.47 

0.98 

0.65 

0.44 

0.29 

0,19 

O.U 

0.03 

0.06 

10000.00 

1.52 

0.95 

0.59 

0.37 

0.23 

0.14 

0.09 

0.06 

0.03 

0.02 

11000.00 

0.89 

O.SI 

0.30 

0.17 

0.18 

0.06 

0.03 

0.02 

0.01 

0.01 

12000.00 

0.53 

0.29 

0.16 

0.08 

Q.OS 

0.02 

0.01 

0.01 

0.00 

0.00 

13000.00 

0.32 

0.16 

0.08 

0.04 

0.02 

0.01 

O.OI 

0.00 

0.00 

0.00 




1 

m h , 


m n ^ sa: 


7 

-* 

A/ # <o is a * 



-ft 



C 

£ ftt « <D s: 

-It 

C 


^ ft: 8b , tft ^ 






2 

b 

A» €> © 


ta 




J: 

T fi l» * n 

T 


SO 


(c) 




n 3> i: V^ ^ 



( 

^ A/ 5/ *^ X 


IK 

) 

*« 


ft: 


n 




B 1 @ C ^ 


n 

fc 

HJSfiN O J: ^ 

c 

7 

■{ 


t< 

£ 

T 



If 

T 7 -f A/ * 


(O 





3fe 


2 



# n ftf 



^ c -r n If 




A/ 5/ 1^ X <0 K 



(St 





* -e ^ 

& 












4r 

(0 




B 

A m tit i- 

> 


X 

S IK « i^t » 



ffl 


T 

) 


U ft: St 


0t 

* 5c -r it B 

SI 

V 

& 

^ . c © $ liS 


© 

ffl 



ffi 


K at ^ 


fi 

• % U V 

X 

6 

t 

, z 0^ M ^ 

1/ 

> 

X 

6 


X/ 

B 

2 

C J; & 

ft 

4- 

jj* 


9 


Siiftm cm 

(It 

i- 

% 

y 


M 

) 

*• 

U — U 


X 

7 fli it T 




^ S 9 

y 



u 



T 

^^ 

1/ X 7 




ii 

r 


□ 9 w 


;q 







& o j|^ 

« 


% ffi 0 1- d 



A/ 

K •> — A/ K 

a 


<t 





tt 

T ffi t 

n 

T 

to f? , tt^o 

s 

9 

& 

3 - A/ K 

e/ 


A/ 

K 





8 ^ 

»o 

S 

ai :^ <D jsfi 58 




Jba ^ a »^ % 

fc 



60 



2> 

^• 

K IS S 

c 


fli * n T ^^ 










n 

U 

T 


T 


^ ^ & tt K 

at 





0 

5 

t 





3 — 

K 

5/ 

— A' K a 


□ 

fit 



2: 


•9 


-88- 


RNisnnnirv <.ip annooBsiiA I > 



tt . 3t « 3 C « 





K f* A * n T , 

?!rc?$aj*ftfc«jsi»9A> 

e 

Ifl ^ 

L/ftt(S]t5Cf«iSi0^a:iflIS7-f;ui' (Si 7-r 

« S 9 C 5£ 

-5 J: 0 k: -5 r v> i , 




i; r 7 ^ > # 1 

, 203t«3c?ir5ft!B: 






1 . 


2©ftffi*SC^2»^ k l3j:^T«fc)5lS9<0 





m 



7 ^ ;U 4r I , 

2S'3t«4CjJ|UT||iac 

u 



80 K (0 lit Jo S 9 



r is 

5* Y W nC J W W> > £C ^ * ✓ < 3» t t A ^ iX 43 

^ t , 7 ^ A' * 


^ 



^mit ( »^300 

K) A^eottWA««kSEaS9 

c 








i*- ft ft « » S 9 


t> 

* c 


k C Cc * . 





sc. i K o 





ii ffi 7 V A' # 

fc* r ^7 ^ Jfi ^ C O T 

Si 



^ JF\ 

« a* » * ?e ^ O 

ora!iiia7 t'a^-> 


V if 


M ^ vr* (R 

V w fr Tf X re 


1/ 




5 C t AT T? & ;b . 




r n nn /Tt Ml A 
L 3E Xtf ^ 

3 




;u ^ <o i£ S f2) » 

B2gl»3fSl^iS^C«tt 


7 ^ 


;u ^ (0 10? 3d 12 . 

% 3 0 (a) . (b) . (c) . (d) . (e) 



C fc tt * 3t 


ft: St 



:t:^«<OB 2 $£Smo«lj£ 




ft 3fe K El T * 5 





[ i 5 as o 

O 36 « ] 



*ie^opia:i«S7 4^i'4(*ffli^n«r. at?* 

I 3g 1 7 ^ 





1 a y ^ - 





I c S ftH«i It 





I d T V f- t 





2 jB 2 7 < 





3 U 




* 5f t) . 

4 3fe tt 





5 □ « 0 





a ... 3 - ;u K 

-> - A' K 




9 ■" m » » 









4. (2(fiiofiSJ|in£8lB^ 





ffn 0 . B 1 0 (b) . (c) a B 1 9^ S5 M C « ^ 7 ^ 


BNSDCXJID: <JP_403006511A_L> 


?5rfl¥3-6511 (6) 



(C) (d) 


r r 

m3 m 


\ i 

V. 

?5nn¥3-6511 (7) 



\ 
















S 4 S 


BNSDCXJID: <J=_40300651 1A„I_> 


-91- 


This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 

documents submitted by the applicant. 
)' 

Defe:cts in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

rO^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


